Down-regulation of intestinal-type alkaline phosphatase in the tumor vasculature and stroma provides a strong basis for explaining amifostine selectivity.
Strong clinical and experimental evidence indicates that amifostine confers cytoprotection in normal, but not in tumor, tissues. However, the mechanism of such selective action is poorly understood. Intestinal-type alkaline phosphatase (IAP) is a major isoenzyme involved in the hydrolysis of amifostine (WR-2721) to its active thiol form WR-I065. Could differences in IAP expression between normal and malignant tissues account for amifostine's selectivity? Paraffin-embedded material from normal breast, lung, colon, and head and neck tissues, together with their malignant counterparts, were retrieved and stained immunohistochemically for human IAP (antibody 7324, Abcam, Cambridge, UK) and endothelial cell CD31 antigen. Normal tissues (epithelium, fibroblasts, and vessels) consistently displayed strong nuclear and cytoplasmic IAP reactivity. The vascular density (number of positive vessels per x 200 optical field), whether assessed in anti-IAP or anti-CD31 stained sections, was very similar, indicating a strong IAP content for the entire normal vasculature. Therefore, amifostine hydrolysis is ensured in normal tissues and may occur at both vascular and interstitial levels. By contrast, 60% of the tumors analyzed showed a loss of IAP expression in both epithelial cells and stroma, and only 10% to 15% of them demonstrated nuclear/cytoplasmic reactivity, which was confined to the epithelial cells. Similarly, the percentage of tumor vessels exhibiting some IAP reactivity was very low (6% to 17%). This dramatic loss of IAP expression from tumor stroma/vasculature may form a strong basis for explaining amifostine selectivity. In contrast, the abundance of IAP expression in normal tissues, stromal and vascular, ensures an intense hydrolysis of WR-2721 and rapid intracellular accumulation of WR-1065.